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^-v : 1/E 



[it** 1 1 * ^ 

1) ffiW^fciraJE&mu ^v>t- 

2) mtt&ZTyu^fr-V 
lit ** 2 ] 

isp, i . 7M^^ui o^JEo^B-efrfrtt&s »** i ^iem<^^o 

[If** 3 ] 
[If ** 4 ] 

jfjnJE&S^ 0. l^^^v^Li^F^^tL^,, lf**l %^L3(D^?tifrimfc& 
[»**5] 

tnJE#kS^ l^iv>L3 OfrmftttlvZ, If**4 iz%ZM<£>Jj&o 
[If** 6] ^ 

ibnJMS^ WfXfi^^^^^Ttt^-e^fctL^), Sf**i &v>t 5<ov>r*t^i 

[If** 7 ] 

ZtZZ bK&is. If**l ^v>16 wv^-ftt^ 1 ^i'tBm^^"'&o 
[If** 8] ^ 

[If** 9 3 

[if**i o] _ ^ 

[If** ill 

[if** 1 2 ] 

tttotttta***^'^**- if** i4vai i w-rttfr i *K!fi*<£>:fr?*o 

[«** 1 3 ] 

3) ^«|Etfe#*aifcL % *LT 

UB*#tr, If** l^^Ll 2 l*|S«W^-feo 
[ff ** 1 4 ] 

igD ojnEE^a^^fe^v^^tJt^LT, m<^mxm^m±ir^^ w**i 

&v>Ll 30v>-ftL^l*tc:|B|R^i£o 
[ff** 1 5 ] 

1) »*t«j!jnJE*rau 

2) |fttW7^D;^r'Jfitt^?* 

3) MK«^ItL> f LT 

4) ffiMK a oa!4k$*t^K<Eisi#*#^fb"f* 
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©JBMEStfMfeT?**- iiWT/n^f'J^A (Agrobacterium t 
ume f a c i e n s) \t, *»K*»t4^ T^n^f 'J^(0*ilM4tt 
V^T i (t umo r- i n d u c i n g) KO-»-C*4T-DNAi««*y 

jmmmm-fv^^ k*p»u ^s^fttesuH-/?;^ k*t i K«>«;fc*) k 

T^nA^r-U *AJP5fflW»±Wf * U J|L^aMMfcfctt*&Lfcv»i: 

% (Hiei.et al. , 1 9 9 4 ; Ishida, et a 1 . 

,1 9 9 6 ;#^2, 6 4 9, 2 8 7^;#^3, 3 2 9, 8 1 9*).HC,3 

/:#f^oTi/^c SKfeTliB. 1 ?-** mT-*«rM*>r*< 

&^S£i-&£fc&<y^n/^^l) ^AOS^ ? tr*?ft& (Ro g e r s et al 
1988, Visser 1991, McCormick 1991, Lin 
dsey et al. 1991) » 

«^ffl*LT#»fc <H&* (P o t r y k u s 

e t a 1 . 1 9 9 8) fcvOPWWt*. *JB«fi**»A Lfca«*W*-T4 
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[0 0 0 7] 

Kl-£^g:£&£^ftL ^fiblt^^ (C h a n et al. 199 

3) , ;<-f^;^V (Tingay et al. 1 9 9 7) , Itt (Tr i c 
k and Finer 1997, Amoah et al. 2 0 0 1), Sf® 
m (Weber et al. 2 0 0 3) fttKlV, ^•f1iiiB.U. : %:tt^~f %> ^X 

[0 0 0 8] 

h i e i bit, mmm.^M'L^mhfz^ rvu^^^vy^Ki^omi^mx^n 
7z.tK£ y)m^m<Dm.m^^M^^Mmmmo^^^^t^^iiivfz (wo 

02/12520. Sfcffl 2000-342256) o St'C^S K X ^Mte^^<7)lnJ-t 

^V^^T'^Kte^^^^^^-^^^^^^^^ (#i§2 000-34225 5. # 
2000-342253) o 
[0 0 0 9] 

Te a s da i e b i$mtk l &<Dh% : fo'g$m^? 9 - ^^wmizmmm.^^^> 
mi±&&^te/*?zM&*ft7r*nm&ijm*mffmmv?z (wo 9 9/4 3335) 

o Teasdale<bt*> mi±flSMlt : B^^9 9 -^ffiM^^SMSMfc-f I' 

$ -£ & <^ * & £ t £ *ft rt %> t - 9 1±<£ < m £ tt-c v >4 v> o 
[0 0 10] 

Pullman and Peter te*nffi^rF^«%M£i£#1-& - t K i 
> / 'J t y'x - 7 ^ ^ * © W^^fe ^^ft^^ttil t ^: (U S 6, 4 9 2, 
1 7 4) o m&mmi - 2. 5 a tm^S^^S^I^lra^lSirt^iK 5 a t m 
-e^*/i s f ^v^^^ii$**L/ci: Itv^o -rOt^^tli^T 1 • 5 

[#ff:Stm 1 1 III^#fH^<2rf& WO 02/12520 
[#^»2] ll»^^<2r# WO 9 9/4 8 3 5 5 

mw?jcM3] Km&w&m m6, 492, 174^ 

[#^^4] M2, 649, 2 8 7f 

I#tr5:m5] mm&m i3, 329, snt 

[#fr»:6] #132 0 0 0-3 4 2 2 5 6 
[#tf:fcm7 ] #HJ 2000-342255 
[#W\fcltt 8] Wm 2000-342253 

[#^^9] m^mwr&m&w. wo 95/06722 
mw&m 1 0 ] m^Mf?<£m&m W003/027290 

[»itll Amoah, B. K. , Wu, H. , Sparks, 
C. and Jones, H. D. (2 0 0 1) Factors inf 
luencing Agrobacterium— mediated trans i 
ent expression of uidA in wheat inflor 
escence tissue. Journal of Experimenta 
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1 Botany 5211135-1142. 

l^#f*\fclSfc 2 ] Chan, M-T. , Cheng, H-H. , Ho, S 
-L. , Tong, W-F. and Yu, S-M. (1 9 9 3) Ag 
robacterium— mediated production of tra 
nsgenic rice plants expressing a chime 
ric a — amylaze promoter / fi— glucuronida 
se gene. Plant Molecular Biology, 22, 
4 9 1 - 5 0 6. 

[»Jt3] Hiei, Y. , Ohta, S., Komari, T. 

and Kumashiro, T. (1 9 9 4) Efficient tr 
ansformation of rice (Oryza sativa L.) 

mediated by Agrobacterium and sequenc 
e analysis of the boundaries of the T — 
DNA. The Plant Journal, 6, 2 7 1 - 2 8 2. 
[^MHfcfcfcU] Hoekema, A. , Hirsch, P. R. , Hoo 
ykaas, P.J.J. and Schilperoort, R. A. (1 
983) A binary plant vector strategy ba 
sed on separation of v i r — and T-region 
of the Agrobacterium tumefaciens T i — p 
lasmid. Nature, 3 0 3, 1 7 9 - 1 8 0. 
WW^XffitS] Ishida, Y. , Saito, H. , Ohta, S 
Hiei, Y. , Komari, T. and Kumashiro, 
T. (1996) High efficiency transformat 
ion of maize (Zea mays L.) mediated by 
Agrobacterium tumefaciens. Nature Bio 
tech. 14:745-750. 

[##Ki6] Komari, T. (1990) Genetic char 
acterization of a double — flowered toba 
ceo plant obtained in a transformation 
experiment. Theor. Appl. Genet. 80:16 
7-171. 

[»tt7] Komari, T. and Kubo, T. (1999) 
Methods of Genetic Transformation: Ag 
robacterium tumefaciens. In Vasil, I.K 
(ed.) Molecular improvement ofcereal 
crops. Kluwer Academic Publishers, Do 
rdrecht, pp. 43 — 82. 

8] Lindsey, K., Gallois, P. and E 
ady, C. (1991) Regeneration and transf 
ormation of sugarbeet by Agrobacterium 
tumefaciens. Plant Tissue Culture Man 
ual B 7 : 1 - 1 3 . Kluwer Academic Publisher 
s . 

limWfXM. 9]McCormick, S. (1991) Transform 
ation of tomato with Agrobacterium turn 
efaciens. Plant Tissue Culture Manual 
B 6 : 1 - 9 . Kluwer Academic Publishers. 
WJttlO] Potrykus, I., Bilang, R. , Fut 
terer, J., Sautter, C. and Schrott, M. 
(1998) Agricultural Biotecnology, NY: 
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Mercel Dekker Inc. pp. 119-159. 

IWftWflCffl. 11) Rogers, S. G. , Horsch, R. B. an 
d Fraley, R. T. (1 9 8 8) Gene transfer i 
n plants: Production of transformed pi 
ants using Ti plasmid vectors. Method 
for Plant Molecular Biology, CA : Acade 
mic Press Inc. pp. 423-436. 

[^#M1 2] Ti ngay, S., McElroy, D. , Kali 
a, R. , Fieg, S., Wang, M., Thornton, S 
and Brettel 1, R. (1 9 9 7) Agrobacteriu 
m tumefaciens-mediated barley transfor 
mation. The Plant Journal 1 1:1 3 6 9 - 1 3 7 6 

W&WXWl 131 Trick, H.N. and Finer, J.J. ( 
1997) SAAT: sonication— assisted Agroba 
cterium — mediated transformation. Trans 
genie Research 6:329 — 336. 

[#N#Sf:fclSU 4] Visser, R. G. F. (1991) Regener 
ation and transformation of potato by 
Agrobacterium tumefaciens. Plant Tissu 
e Culture Manual B 5 : 1 - 9 . Kluwer Academ 
ic Publishers. 

l&l&fPXWl 15] Weber, S., Friedt, W. , Landes 
N. , Molinier, J., Himber, C., Rousse 
1 in, P., Hahne, G. and Horn, R. (2 0 0 3) 

Improved Agrobacterium— mediated trans 
formation of sunflower (Helianthus ann 
uus L.) : assessment of macerating enzy 
mes and sonication. Plant Cell Reports 

21 : 475-482. 

[0011] 

i) mmum^um^mL, 

[0 0 12] 

tztrnw^z^x^ zhiz, mmm&mmnwfcRvtMmm&mmvnfritzfr'otzt 

[0 0 13] 
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1) ifipJEfeaL, *v»t? 

2) i*tfftt7/n/^f'J ? 
[0 0 14] 

flnl£#k:ffil4> RjfeStL&fctt^ttfcv^ Jfr$L<ttl. 7^JS^v>L 1 O^ffi^tEffl 
4 L< {±2. 4^JE4v^L8 5tJEOttHt?fT*»*t4o t<»±^ 

afctfTNifcv***, §ffL<tiO. l$HWfcv>L4f$W, J: $ »4 L < 14 1 8»HB&v> L 3 

o frmft i o 

[0 0 151 
[0 0 16] 

2) ^fc«L*v^J:^^*»Lfefi*tcXtLfc*t!»Jjai»*«t^*lwitTb, *JBEK4 «3 
[0 0 17] 

o 

[0 0 18] 

a) *»*fft*i«tsig; _ 

b) BfM^^UUHS^fc^tj"^ ^-S^ifT^n^x 1 ; ^Alli^iUfSIg 
' c) X^a) t'ISL/:I«lM^b) fplt^7^nA^f '^AlifC«t 

[0 0 19] 

d) ^K<E«uwiii&«raitfe"r*xe ; 

[0 0 2 0] 
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J&j&*£*i6fc&j£3*L& f>©T?Wtfcv>o ffiL<^ ^ <3 ^**o 
[0 0 2 1 ] 

[0 0 2 2] 

U:Wt-^r'» (#!)xJ4\ 2, 4-D (2, 4-^nn7x;+->»l) ) tiz 
{4-9- b*>f->*^*ift«K««f»R*^tfJ§«i (K^MkflMfifcv^) fc;fev>-CJ&*L 

[0 0 2 3] 

»?-*l»ft:^*Lt *> 4 v^ 0 
[0 0 2 4] 

*IPJT-i4. Xiga) -C*i»*i-«-«:SI»i-*aS, &£W4f»£, M c ) T?7^n 
XHb) CQV^t 

±Ilf7^n;^f 'J <?A (Agrobacterium tumefaciens 
) < Ojt^^lfiMfcKJRai*!!*! (crown gall disease) &9I £ j& 
d-Tifc{4* <^P>^l^tLt:45«5, 1 9 7 0^Clt T i ^7^5 K^Ktt^H-^i - 
£ - h, SfcKT i 7^*5 KO-«^**T-DNA**«%$V *L& £ k 

t jj. _ ^ v > ) <^>^jfi ^ bb#-t * ae^^ft t . arasfc^-c* & «? & a* e> + 

-f-SC: ta*^lbam$tL>to T-DNA©«9tBLfc«*r^fcjifcttT i 77*5 FX 
©-y^VVV^fit (v i r««) Cltft^ilt^WSf*!), *fcT-DNArt* 
■$g$tti3tLafc*>fcttT-DNA WMSl^St & ^- BW^K T?* * o T 7 
n;^f 'J &mB'M-Z-%>& A grobacterium rhi zogenesiRi 
79X5 Vl l z£2,mffi.%i'XT&*mLX^Z> &H 2 000-342256HI 

3 0*0 4) o 
[0 0 2 5] 

d n K±.\tmm.<om.^^mx-r^ t z<Dmtti>mmr; a Km.&&t ti& c t 

£*Lfco L^L&rt s <b> T i ^5^5 Kt41 9 0 k b£k±tUjzX-$>Z>tz#>s j%m&J%i& 
fS : f-X^¥fet?{47 p 9^5 KXWT-DNAX^atfST-SrJfA-f^^t^fflli-C^ofco 
* (Ditto. T - D N A±.^K*m.itt*nXir&tz&<Dj3mi)*ffl%:Ztitzo 
[0 0 2 6] 

t-f. mm&<DT i ^7^5 FOT-DNA^ib^;V ; &>'^stfe : ?-a ? |^*$tL/c7''f 
(disarmed strains) T^SLBA4 4 0 4 (Hoe 
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keraa et al. , 1 9 8 3 ) , C 5 8 C 1 ( p G V 3 8 5 0 ) > G V 3 T i 1 

i sE&i?7& ? «£*i£o ztLb*m\<*zzt\zx*), mm<D&m=?-*Tyus*?7-v * 

AOT i ^7X5 K©T-DNA«t»K N *iv»tt3fa©Ifef ttt4T-DNA«:77 

/^x'J ^7AWf^7-ilT i ^7^? KOT-DNA«*fi:, (t r 

i p a r e n t a 1 mating) *^L"CffinMUIU.K X D #ifcT?* tK * 

[0 0 2 7] 

7 — oti, yt/f -7-y ^- (binary vector) & t «fc i£ti£ 0"C 

, T-DNA©ift^Ol*MCv i rHJajfaftSr?**^ & £a6C|WJ CtV 

*5 K±KWS'l!^liiv^v^^|:i^rv^ 0 £Ov i rW:iiv i r A 
„ virB, virC, virD, v i r E&tfv i r Gtf*##U (»^M *7"* J 
ny-f* (iVi'^'f X«E5ft4rtt3Mf (1 9 8 9))), vi rHilctiiiOv i r 
A, virB, virC, virD, vir ERX/v i r G<D-£X*^trt> ©*v*} 0 L 

[0 0 2 8] 

IN19, pBI121, pGA4 8 24 if^ab «3 , C ft h * i> t \z&& < <Dmtz^:^-f 
[0 0 2 9] 

T^n/^-r 1 ; "7AA2 8 1 fi> SUSIKte (super-virulent) O^^-C 
^«±i£H{ij£< > WWii^i^^o -^ttlt A281# 
/TT*T i 7*7^5 p T i B o 5 4 2 |:i4^t*4, p T i B o 5 4 2 £J1V*T 
, itL^T-H 2 OWff LV^v^T-A^f^^^tLTV^o -oiipT i B o 5 4 2©f^ X 
7-Al«T i7°7^5 KtWMEHAl OliJi^EHAlO 5*lv>fc4©1? 

[0 0 3 0] 

? — oli % X— y*>f 'J — ^— (' super-binary' vec 
tor) (H i e i et al. (1 9 9 4) ; Ishida et al. (19 
96); Komari et al. (1999); WO 9 5/0 6 7 2 2) ^7 
(W : i&m 2000-342256 <7)|2]4) o iOV^rAli, v i r^J* ( v 
i r A, virB, virC, virD, vir ES^v i r G (&T\ Z.tlh*?fL<? 
ti l"v i rBfJt^J t^iiUi, ) ) ^iofa7-Al«T i 7"7^ K* 

«-e&&o L^Lfc7&*<b. T-DNAttt4fl^^5K, BP^fJ-^^- 
fcv i r»r>iiS#0>3*>. ^4<k4-o©v i r ltf>f**ft**JtWfc]Mfcv»fc v i ri 
i^<£>iBf)t (ionffit<li^4< Hvi r BXfiv i r G fc-£tr »rfi\ 
b<«v i rBRCv i r G Sr^trHfM") *»*^/f^-^-^>f *-£JS 

SO*fc^*»*&^T-DNA«J***A«fctt. =#2fc*£tt*4hLrt:*BRI8LSIx. 
[0 0 3 1 ] 

ftftv»#, Agrobacterium tumefaciens ($l;Ll:£±&<^ A g 

ffiSE^F 2004-3083696 



4$K 2003-293125 



8/ 



robacterium tumefaciens LBA4404 (Hoekema 
et al. , 1 9 8 3) ^.fctfEHA 1 0 1 iftt L<m^2>Z ttfX'Z&o 
10 0 3 2] 

*^WO^r&t-J:tLtf, 7/n;^f'J AJRJ(ffllit:*tt4*ilStt (v i r) ««<Z>« 
—v^>; X — — 9 — ft ifv*i**L<73^ ? — x A Kl ft LT & 

v i r«tt©-«Sfctt^*9J9ffiL*rfc*^* 5 KO-flkUT^n/^T^ 
[0 0 3 31 

SR:/?*3 KKRIB#K:£L< »±B0&&&^ 

# t- t >f ~> y % n ^ -7 >f v > ^oissaj K*ti- * ire fc^rt- * «ii * - 

^ n _ - y y<D^mx*teffim<DD NA^T-DN Aftl^ K^AI" iii L & #I> 

nv^k^i. i<Oi^#^:i^ J: »K 7^o;^f'J^I« 

tLSfrtf-Cttfcv** 1 , *X«tL*«fe : f-0**$ttff4U<ttft-l 00bp^L2O0 
k b p "C&&o 
[0 0 3 4] 

ttz, "7*9 * 5 KtAgrobacterium tumefacien sfOT^n 
TtH^^^lfe-^^V^ hn#l/-i/a bn^f ^v^^va ^ft. PEG&if 

mm^mxLZo t-rzmttte, $£*<Dtm t mm-&*toK i± t - d n a <D^m 

3W±*otUv^„ 7^a;^t'JfAlif4't% T i £ fctt: R i * 5 

[0 0 3 5] 

TJc) tCOVlT 

U ^AKIftMlft^^-tHJ: «9ff d-«t^tr^^o ttx.tf, 1 0 6 -10 

3-10 H#**±-C»H W##fc*t* £kfcJ:«)fH£ 

$f£L<&> WMo-ft^T yns*?T V ^ArttHJ fcRR*^ v^tiflRSfelfex 
<7Afc|&3H- citric, «»^7/n^r'J fAt»tH^ 
^tffiO^li^^t^^^o iitf> Hii«t?tfflL^nN6-Asf*, n 
NB-As*», LS-AS^i*4vMifoC N6S3-ASm 2N6-ASi£ 
% (H i e i et al. 1 9 9 4) f ©Wftl^tLTV^o 
[0 0 3 6] 
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^^oitfe^SA-t- £ # *fc is v> t s mittMXcoim * ft * * i & *vC v> * „ 
fll&tf, JfrMiafco^-Ctt, WO 02/12520, #M 2000-342 

2 5 6 K!a«c2*iT:l3<9> ^L(!i> 10 0 G£v>L2 5 J5GX 1 #Wfcv» L 4 B#|Hk 
Jft^i-*ifct?fT^« aM&«fcov>-Cti\ flxJf, #M 2000-34225 5 KBEttS 
iitfil),&tL<li, 3 3°C%^L6 0 < C^jaffi$6HT% 5#^12 4HW«! ! 
mZftlo m^HSMK^^Xit, m*.tt. T r i c k and Finer 

1 9 9 7, Amoah et al. 2 0 0 1 Kffi^£ tlTV*£ 0 
[0 0 3 7] 

*TTffoT*> *v\, ^2 0 0 0-3 4 2 2 5 314, 

fritXfto ZbK-o^xmMLX^&o 
[0 0 3 8] 

IjgdJ fttfe) t:ov^ 

d) iwi^st^is ; xtf 

[0 0 3 9] , ^ , ^ „ 

^ i t -c#£ ttreis. v - * -anx^* i tf/ t fc tiM^v - * - afzrtF itttt 

01*. If, GUS e) *H£^*fflv*fc»K fit^KWtt*^ (« 

k tf , PPT (7^7-f;X7^») Wt&tfzci 1 , *tWv vimflHS^) * ^£ 
fflv»4ii#t^4, v-*-a^i:UGUS*miv>fci%, J&9.mW6&<0 
fflliX-gu 1 c (5-7nt-4-^nn-3W>K'J;v^-D-WD^ 

[0 0 4 0] 
[0 0 4 1] 

(#!xtf> Hiei et al. 1994, Ishida et al. 19 
9 6) KX Dffd - t^-eiSo 

^<oGus«^s>-»te<35&3i* 1 (^#yb*o*am) ~5 mm^mx^ 

aiSE#2 004-3083696 
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[0 0 4 31 
[0 0 4 4] 

1) ffi%^*2niE«sMU 

2) *l**r»S:7^;^Ty ^AlC«^^r 

3) fIM«^Itt> fit 

[i^oa&m] 

[0 0 4 5] 
[0 0 4 6] 

SO»^fcJt«LT«^S ; f : 3IA«l^±2f6f&v»L3flftl^±Lfco HI 3 i'TF L/i <£ 

, 3^m_ti-*o 
[§sg»j] 

[0 0 4 7] 
[0 0 4 8] 

;^f^ASSfflIM (AA±g«& LSfti« MSe^V, A AT 
5;^, 0. 2g/l*f^E 4g/l'/a-?n-^ 2g/l^V3-x, pH 

[0 0 4 9] 

(2) • 

ffl|E#2 004-3083696 
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7 ^n/^f'J A«IW7^n;^f'J K"** * - A g r o b 

acterium tumeiac iens^MfJ-^^ ^11° 
4 (p SB 13 4) (T-DNA«*K, b^na^mv^-^-tf?^ 

fc^&m-r*) *ffiv>fc, p SB 1 3 4^*1^ pKY 2 0 5 (Komori et 
al WO 03/027290) K«R^-*-kUpSB32ft*©3 5S-i nt 
ron GUS-no s®rJt£H i n d I I I A* * £ * K * o Tffofco 

£S*sU J? V^^U ftit»rt<0*JfcE«r*#«*OAofc 2 m 1 *v 

<>>*^trAB*«±-C3-4BWJ&«L/S, LBA4 4 0 4 (p SB 13 4) *S« 
t^lt^aiO'cfu/ml OiftJKTM 0 0//MT-feb->U ^^**tr«#** 
lm 1 ^i*^x^n>7fa-/K7^n^r'J ? A 52 

ifclmlfciniU 3 0#W#*xy**5*-9--T«*Mk ISt5»ILfco 
K^nN6-AsM (N6»|I, N6^$'A 0. 5g/l 0. 5 

/j L-^n'J'A lmg/1 2, 4-D. 0. 5mg/l NAA, 0. 1 m g 
/l 6BA, 20g/l ->j--*n-* % 10g/l ^/un-*. 10^M Ag 
N0 3 > 100/aM 8g/l T#n-X, pH 5. 2)*S 

V»ttnNB-A 8 JW (N6±g«t, B5ftim B5H^A 0. 5g/l 
2Hf5ym. 0. 5g/l L-^nTA 2mg/l 2, 4-D, lmg/1 NA 
A, lmg/1 6BA. 20g/l yWD-^10g/l i2f""2«i° 
0^M 7-bhy'J>^A 8 g/ 1 T#n-*. pH 5. 2) fc«0cU tlT, 
2 5*C-Ciamil&«Lfco 
[0 0 5 1] 

^ 0. 5g/l*f5^f> 0. 5g/l L-T-nUA lmg/1 2, 4-D. 
0. 5mg/l NAA, 0. lmg/1 6BA, 20g/l $/*-*n-*, 55 
g/l y/Ufh-TK 2 5 0mg/l *7t^^rV^ 2 5 0mg/l *^-v 
U> 5g/l W'f pH 5. 8) ^,SV>I±NBK4CC (NBK4±Ri« 
t/B5«»W,B5WrA AAT^E 0. 5g/l 0. 5 

g /l L-7*n'JA lmg/1 2, 4-D. 0. 5mg/l NAA, 0. lm 
g/1 6BA. 2 0 g/l vjVf-X, 5 5 g/ 1 V;V^h-^ 2 5 0mg/l 

-fe7***->A % 2 5 0m g/l *M-y'JA 5 g/ 1 ^7>f h, pH 5 
. 8) fcStfcLfco 

MWT2 8TC"CiaW**«. #;v*£5##JU Mm>f^>5 0mg/Ut 
triN6CC****v^±NBK4CCJ&*«*U R*fr-C 1 0B^*U: o ill* 
L/'«I*^-f ^D^^»5 0mg/l (N6«> N6^5 

^AAT^l, lg/1 0. 5mg/l fl-f*^ 2 0g/l 

^-^n-*, 3 0 g/l V;Vtn— >>K 4 g/l ^7^f pH 5. 8) & 
*v»tt (NBK4±5» B5«M«a, B5^5A AA75^», lg/1 

Af^r 2mg/l H*fA 20g/l ^g/' V;Vtf 

5 g/l y;V7^> pH 5. 8) KttflcU W*ft-Cft2a«**L^- 

[0 0 5 3] 

(4) GUS77-fe^f 

A^i&^W*»lE^J:tfW^k«#^fe«^JRofcSlfr«:0. l%OTr i t o n 
X-I00m0. 1M'J>WW*(PH 6. 8) fcft»U 3 7TC-Clfl#f»« 
Ltfro 'J >Ktit^7^n;^f »J 9A^|^*L^t, 1. OmM 5-7*n*-4- 

tb|E# 2 0 0 4 - 3 0 8 3 6 9 6 
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^-v: 12/ 



? uu - 3 - 4 y Y V p - V - 7 )V ? u yM (X-gluc) £^20%^*^- 
[0 0 5 4] 

li>fi* ^{s^-SAo^^tLTt^o^K^mM^fi^-r^ i>v>xhh b^k-bti&o 

m*tei^<D*$mxJb^>xi>frmvrmhtvtz2 o~3o^imhm ^ d ^'> 

[0 0 5 5] 

frmhXfthtilzMi&l&frbVif&Vtz^J iWMVtfrb l 

[0 0 5 6] 

(6) flnJE^it^afc^SAM^&re-t-^ 

mLvtzxisKxv^mzfcfam&vxvtzmmii-xiu o (*ee) , o. 6, i 

#K OfctfJliMOTK*'^? h^O^m^TTCb^o 0. 6 a t mOSftJK-CinffiLfc 
**Ett**HR^>*»Ei:ra*Ol&m«(^:*^bfeo dttKttU 1. 4 a t m^aiK-eJn 

t m(nmmxmj±Ltz3cmm±tet ^©fco^tt©£iB5Wfefc*fe**u 

[0 0 5 7] 

*«tLfca^li*V*»K**#**<OXofcft«»»CAtL, +6. 6atm^0 
, 1, 3. 5Xti6 0#TOx.7t^ T^n;^f 'J-?AiS«ti:g{|tfc, *^i± 
■ClaMWMllLfcft, GUSat^f-O— att©3WB*P*Lfco 0# (HTJE) X^Mhtz 
ftm<D3zmm±m^MKX#y HfcOSEKfc^bfco CtlfcWU + 6. 6 a tm?>3j& 
& -e 1 50> Mimffi b tt * <Z> « if cd£: MT- <7> — «te © atfe^a £ b 

[0 0 5 8] 

04 (pSB134)PI)lx l0 9 cfu/ml«U7th->'J>^10 
0 aMi^triftWJlfc^ofcffiWSK-t^^AtU +6. 6 a tm^ltl 5^M 

iatbfciL ufc. iM^#**ufc**WE«>Gus*^©-«te<o 

Sr^Kii^w^GusjtfeT-©^*^^^- ****** »fld&»©mfc4Htt*e> 

tti|E# 2004-3083696 
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[0 0 5 9] 

aatt*oGUSI»tt«>^K«iW*»»±6 3*tt#&*Lfc 0 3^JME««*»4 5 2 5 %"C* 
[0 0 6 0] _ 

I4i5:v»ifc**i5)*fc4:ofco t4tet*RISWIiT e a s d a 1 e et al. ( 
WO 9 9/4 8 3 3 5) ©Jfc-<fc«fi5fctt£<HI*>«& K J: Ua^S******** 

[0 0 6 1] 

*L-F*LX*Lfc 0 *flt«rAtL4v>^iSt4+5. 7 a t nKO&BtC 5fl*lflinffiL;fc. 
«*«:XtLfeiilt»»i+6. 6 a t m^^t 1 5fl-MtnELfco inEELfc*«WK*Hrffi^ 
gLfcft, 7^n^*:MJ 9A!R»ifcfcft»U *^*b^**t3to $m<D*w<mii®. 

o 1 Lfc*»E©E«T?*> G U S ffl^o-iittol&a* 1 (* *° * > 

~5 (ES^iS^S&S) ©5SMMSLfco »TioEL^* 
&ET- tK4- Tr JnJE L fcsMHUE K o tz te*fc«©*t]«[S>**Efc 

[0 0 6 2] 
[0 0 6 3] 

do) mg«igo^gfs«M»ia5twa.tgi-«i* 

6 a tm^ff* 1 5^Winx.^^ 7^n;^t'J ^A«»*^S*tfeo ^*&»± 
[0 0 6 4] 
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5fcBJBs$t (A) 


HmR, 
GUS+fitf^^C (B) 


(B/A)(%) 




r 
l 




12 
12 


7 

66 


58.3 
550.0 




ii 


JDJE 


12 
12 


17 
60 


141.7 
500.0 




m 




12 
12 


13 
42 


108.3 
350.0 


SB*)* 


i 


abbe 


12 
12 


40 
119 


333.3 
991.7 



HmR, GUS+ :W^o^ S'V^Stttt* GUS Bitt 



2mm^)l-^n3->» ( 0 a pM : A 1 8 8) **S«»fc:I&«3 ffiU T 
/D^f'JfAlPlMi (LS-Uf, Ishida .et al. 199 

7>-7<Dm*1fc#>&Z£K£ Vftotzo 6 a t m, 5*P^&& v*li + 

3. 2atm, 1 O^tffofc, S^llftfl^iU^x?^^ KJV7f 
fc**yE*A*U fl£'fr«Tl 5, 0 0 0 r pnu 4 TC, 1 0 #ffl$t'k#8£ L/c 0 flnJE&& 
v>liM«!SL/;*iE*A grobacterium tumefaciens LB 
A4 4 0 4 (pSB131) I* (Ishida et al. 1 9 9 6)*. 1 x 
10 9 cfu/ml -C!R»LfcT-b ^> 1 0 0 ^M*^tr L S- i n f igifcKS 

LS-AS^i«l/:o 2 5t, «FST1?3BIBI«*^ GUSlSMfrfcfT 

[0 0 6 6] 

/ Zif^xm^^Pk^M^- y ) TVte>f&M*7FL?z 0 #K+3. 2atm> 10*Hin 
JEL^^W^liK^^^M^GUSm^^^m^^-rt^^ic^'btLfc (0 2) a 

£ fcttBEfc$fc#3*i-CV*a (Hiei et a 1 . , WO 0 2/ 1 2 5 2 0) » 
£ ft b <D i t rt> <b -hmVUMlt <{ * tz it T * < flUO^Sitt* © h * * n n > is -c & 

ft £1 ± -C * £ £ 6 * * ^> o 

[0 0 6 7] 

Jt t Lf:o **Htf>*tf-ttA grobacterium tumefaciens LBA 
4404 (pSB134) ^ISL/:L S-Rfi (Komari, 1990) fcMtl, 
2 5t-Cl 5^W^tt^t, LS-R^ii:SitU 2 5t, Bg^TT*4B 
WJ(FS6bfco Jn£EKO*miLS-RW*XtL*:ttW»rt-C+6. 6 a t m> 15*181 

*^0^>t * G U S *«f Ufeo 
[0 0 6 8] 

ttiSE# 2004-3083696 
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[0 0 6 9] 

i^LAnyk:* 'J*^E*T/D^f 'J * A!R»JBifctirtStt t t , "?+ 6 . 6 a t 

NBK4CCWWU:o 2 5X3. «FJ!RTT* 0«O 

[0 0 7 0] 
[^2] 

m g«i — k«2 wmi sis TO ±wwa a 

■ atftba 6^2 683 6^6 7l3 58.5 66.3±2.3 

Ipffi 73.1 74.0 77.2 73.2 78.1 75.1±1.1 



jk5j-HB05tc»K* lilW*&*Lfcfc #oTO^Mf±6 6. 3mg/l 0*»Kt*cfc, 
UnB£«aL3fctfe, raWH«L3te5MWB5-CWt7 5. lmg/1 0*«Et*l)> 

[0 0 7 2] 

ih t o-e * * wje* w»a c ± * -t »± 

+ o 5 a tmfcv»dfcHEa*i-i o»nimitfctt«***«-fc«^:':/ 

y^-*; i -y^4:*^O^sp«:fli«>Sfcv>^*a«FK i *6, 4 9 2, 1 7 4fO^ 

[mM^ffi#^ra] 

[0 0 7 3] 

[mi] Bi»> »#+^oinffi»««>afe : HiA»*Kai»i _ «i* 

*^to control :fM*Lpres. w/ o water 
• *C-fM>+5. 7 atm, 5»DEjHlpres. in water: 

6.6 atm, 5 ^MiDE&a^a^, LBA4404 (pSB 
134) Zmm, 7 0W*#J§**^^^^ GUSMUo 
[H2] 1212 14, jbnffi&S^*^**^ 11 '*"*'* (htf-=ena-» >S:7Fi-o A: 
fT#kS&L (**HR) ^B: 15,000 rpm, 1 0 frffl&'btKM* C : +3 

ffiiE# 2004-3083696 
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2 atnu 1 D : +6. 6 a t m, 5^^KItt 

LBA4 4 0 4 (p SB 13 1) 3 H *trofcfk GU 

tSRl) Sr^o control : fT^S* U pressure! +6.6 
atm, 5^f|]0nMi^»> LBA4 4 0 4 (pSB134) 4 
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1] 





o.O 




4.5 




4.0 




3.5 


o 




'8 


3.0 


S 




1 


2.5 








2.0 
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1.5 




1.0 




0.5 




0.0 



control 



pres. w/o water pres. in water 
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[m 3 ] 

3.0 
2.5 



§ 2.0 



g- 1.5 
3 

O 1.0 



0.5 



0.0 



d- 



control 



pressure 
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